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network and, when access is provided, thal it be priced high. Wilhout access to
thy incambents nevecrk 0 owillh awess uxﬂy At Juigh prices, the iLEC s contend
that L EC e wAill e forced o deptoy their awen faglities el conseguontly will de
50, in ather words, the 1)Cs implicitly agserne there exist a strong substilutics
effect between access to the existing nelwork amd the constriclion of wew
nerwotk The CLECs, the Federal Comnmunicabons Commission (“FCC”), and
Congress disagree While the debute over unbundled elewnents does not lack of
propaganda or verve What fs missing fram the debate is any semblance of a
theoretical framework within which to analyze the issues and, perhaps wnore

disturbing, a dearth of empirical evidence.! We allempt 1o address these nwo
shortcorings in this paper.

This paper is organized as follows. In Section II, a two-stage, game-theoretic
model of switch deployment is presented. This theoretical analysis, though
simple, illustrates the difficuliy in finding an unambiguous relationship between
network access prices and CLEC f{acilities deployment In Section TIL the

empincal modet Is described and the results summarized. Concluding comments
are provided tn Secbion IV.

I1. Conceptual Framewark

In order to assess the impact of unbundled nelwork element rates on swilch
deployment, we develop an economic model in the form of a two-stage game. In
Stage 1, firms choose whether or not to enler e market. Then, in Stage 2, firms
choose how much switching to self-supply. As is customary with two-stage
madels, the model is solved backwards so that the fitst decision lo evaluate is
haw a firm selects its optimal investment in swilching, S, given that [t enters in
Stage 1. For simplicity, i1 is assurned that firms are symmetric ex aute, bul not ex
posi. and that entry does not affect the retail margin.

TELRIC s a forward-luoking methodology, where costs are based on the most efficient, currently
deployed tchnology.

* ) Twa empirical studies address the inpact of the FCC's restricion on unbundled
swiliching in dhe largest mewopolitan statistical areas. Sce Z-Tet Policy Papers No. 3 (A Empirical
E-!F_l'l'ﬂ_nﬁm of the Unbsmidied Loca} Swilching Restriction) and No. ¢ (Does Unlumutimg Really Discourage
Facilitics- Based Ewiry? An Econsmeiric Exawination of the Unbundled Switching Restriction). Both
papers are available for download at yw.z-pelcom, in dhe investment informatbon section

Nelther of these papers addresses, however, the question ol facllifes-deployment and network
BOCESS Prices.

The model takes the paint of view of the CLEC and pvaluates the CTRCT:
deasiun wiclher or now w sell-provide local switching, e olhen worda, e
saended ansinues il s CT O cilvan dedides onosis swiich inves el plici o
knovving howv many cuslomen vl bave (e, privt wenuyp> Thiva aiere s an
ypcertainty componeni 1o the model, and this amcertamly relas b deiand
Upon entering the market, the CLEC provides service to end-users using
unbundled loaps purchased from the ILEC atong wilh ewher unbundlet local
switching purchased from the 1LEC or its own, self-supplied lacal switching.

The vanables of the model include.

I= the number of firms that enter,

NIy = expected number of customers a single firm acquires and serves
pan eniry;
AN = actual number of custoners;
= random variable, E{A) =1, A € [0,0e4) with probability density
function AA) and cumulative density funciion F{L);
5= number of customers firm can service with ils pwn switches:

¢S = cost of firm swilches (a sunk cost), where ¢ is Lhe price per
customer served by self-supplied switching,

P = regulated price of an unbundled loop:
P, = regulated price of unbundled switching;
c = other per customer retail costs;
R = revenue per end-user customer,
M. = margin with self-supplied switching (R - ' —¢);
M, = margin with unbundled switching (R - P, - P, - ¢}, where M, > M.

Prior ta entry, firms expect lo acquire and serve N customers. However, Lhe
cuslomer base is only an expectation, with actual customers equaling AN (where
2 is a random variable). If AN < §, actual demand is less than switching capacity,

' This assumption is ralionale, because nerwark deslgn and configuratian, stalfing
requirements, financial and capital requi and ap jcnal experience vary considerably

between CiECs that salt-provide local swiltching capacity
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Abstraci:  The Bell Operating Companies {“BOCs™) argue that
Total Element Long Run Incremental Cost (TELRIC) prices set hy
State public service commissions have no nexus to the BOCs'
actual {orward-jooking costs but are, instead, based on retail
prices with the goal of ensudng that competitors have an
adequate (if not outright excessive) margin, thus resulting in
“parasitic” competiion. This Policy Paper, however, empirically
demonsirates thal the dats do not support the Bells” conteritions,
finding that the wholesale price for combination of unbimdied
elements is motivaled primanly by forward-looking costs and
secondarily by BOC retail profit margins. Simply stated, wholesale
prices for UNE-P are ao! divectly related to retail prices for loca!
telephone service. In fact, rather than sel rates below costs, the
States more oflen than not have acwially preserved some BOC
profit in a politically-sensible “50/50” split between the desired
ouicomes of new enfrants and the incumbents. The fact that BOC
margins are declining is an intended tonsequence of Section
253{d) the 1996 Acl and a radonal public policy, because TELRIC
pricing deliberately does not incorporate the monopoly renis the
BOCs have radionally enjoyed in the wholesale prices for UNEs
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l!ul)lr(:lv stated retail and wholesale revennes ani DI NLITEY
costs o local phone service pefutes the WS saie tha
wholesale revenues are msufficient to cover wholesale operationa!
cosles Jaile L dhe conliary, the data didiate iat even though
EDBITDA margins for wholesale lines are approximalely half thar
of retail lines, the DOCS" wholesale margins are nonetheless positive.
with EBITA margins 1 percentage lerms (reveuves minus cost
divided by revenues) for retmil and wholesale serviees avernging 35% ami
40%, respectively, and the wholesale ERITDA margin averaging about
40% of the retail EBITDA miargin.
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L Intreduction

The Bell Operating Companies (“BOCs”) have recenrly taunched a new
campaign against the wholesale prices for unbundled elements ("UNEs") set
under tHe Federa! Communications Commission’s cost standard - Total Element
Long Run Incremental Cost or TELRIC. According to the Bells, TELRIC prices
set by State commissions have no nexus to the BOCs” actual forward-looking
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Unbundling and Facilities-Based Entry by CLECs:

Two Empirical Tests

Gecrge 5. Ford, Ph.D., Adjunct Fellow, Phoenix Center for Advanced Legal and Economic Public Policy

Stueties, Washington, DC, george.ford@telepolicy.com.

Michael D, Pelcovits, Ph.D., Chief Economist, MCl-Worldcom Inc., Washington, DC, 20006,

michaesl pelcovits@wcom.com.

3 this paper, the determinants of the provi-
sior «f facilities-based lines by competitive
locat exchange carriers ("CLECs”) are examined
using data collected by the Federal Communi-
catinns Commission and the entry decisions of a
larg=, -acilities-based CLEC. The multiple
regressicn models are based on the economics
of entry, cansidering both the effects of market
size anid sunk costs on provision of facili-
ties-based service to end-users by CLECs.

5lowing Martin (1988), Sutton (1990) and
Beard and Ford (2002), the extent of facili-
ties-hased entry by CLECs is assumed to be a
positive related to market size and inversely
related 1o the fixed/sunk costs of entry.' Size is
measured as the total revenues of the Bell Op-
erating Company ("BOC') in the state (S/ZE) in
millrons of dollars. Sunk cost requirements are
assumed tc be inversely related to the density
of market size, measured as BOC total revenues
per scuare mile (DENSE). The percent of the
stat='+ population living in metropolitan areas,
another measure of density, should also reduce
the «unk costs of facilities investment

(ME PR

“he equitibrnium number of firms in an industry,
AT can e written as N° = (S/E}®%, where § is market size
ar:d £ is sunk entry costs. See, e.g., JOHN SUTTON, SUNK CosT
AND MaRKET STRUCTURE (1990), Ch. 3; T. Randolph Beard and
George . Ford, Competition in Local and Long-Distance
Telecom/munications Markets, in INTERNATIONAL HANDBOOK OF
TELECOMMUNICATIONS ECOnOmICS, Yolume | (Gary Madden ed.
20027 gnrg STEPHEN MARTIN, INDUSTRIAL ECONOMICS: ECONOMIC
ANaLv1s =NCPUBLIC POLICY (1988), at 197-98.

RCN. a facilities-based entrant, has lmited its
entry ¢ the most densely populated markets (RCN 2001
10-KY.

The unbundling obligations and the compan-
jon pricing standard for unbundled elements
may influence facilities-based entry in a variety
of ways. So, the unbundled loop (highest den-
sity zone} and switching price in the state
{PLOOP, PSWITCH} are included as regressors in
the model.

Positive signs are expected on the market
size and density variables (SIZE, DENSE, and
METPOP). No a priori expectations are made
with respect tc the unbundied loop prices,
since either a positive or negative sign is con-
sistent with theory - element prices are am-
biguously related to market size and the {ex-
ogencus and/or endogenous) sunk costs of en-
try.’ Lower element prices, for example, may
lead to more intense price competition and/or
indicate a more favorable regulatory environ-
ment. Complementarity between elements and
facilities may assist facilities-based entry by
expanding market size or reducing entry costs.
Additionally, unbundled element rates are es-
timates of average incremental cost at mini-
mum viable scale. Thus, the element rates may
serve as reasonable proxies for the average
cost of duplicative network.*

' Facilities-based entry is more common in dense
markets, and loop prices are lower in dense markets {which
is expected). The average loop price in the five largest
CLEC facilities-based markets is about 30% less than the
smaller markets (means difference t-stat = 2.72). If the
density measures in the regression do not properly account
for the total influence of density on entry, then the sign on
the loop price may simply arise from this correlation, and
not causation per se,

* Cast equivalence is not required, just correlation,

Ford & Pelcorits ... 1
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“ira:ly. Beard and Ford {2002) and Ekelund
anc Ford (2002) show that that entry using un-
nurdl2c @ ements is higher in markets where
alernent crices are lower (i.e., element de-
mands slcpe downward).” Thus, the relation-
ship: etween entry via elements and facilities
atse: -5 measured by the coefficients on the
element prices.®

The =stimated (semilog) regression equation

6
InFBE, =a,+ Y a X, +¢€,.

i=1

where all the X; are measured at the state level
i (BO< data only) and £ is a well-behaved,
economeatric disturbance term. Two vintages of
the cependent variable data (Dec-2000 and
Juni-2001; are used to estimate the equation.’
Data umitations produce 62 usable observa-
tions.

The jguantity of CLEC facilities based lines
{FBF} is compited by the FCC (Form 477 data).
Marxe: size (SIZE) is provided by ARMIS 43-04
{Year 2000). Square miles and metropolitan
population are census data. The loop price
(PLOOP) is the loop price for the highest den-
sity zore (Gregg 2001).' Switching element
prica :switching and transport} is based on in-
dividual element prices from interconnection
agreement: and state tariffs.

The results of the least squares regression
are sumimarized in Table 1. The R-square of the
regression 1s 0.83, so the model explains 83% of
the variation in the dependent variable. All

. R Beard and G. 5. Ford, Make or Buy? Unbun-
died Elements @s Substitutes for Competitive Facilities in
the Local Exchange Network (June 2002) and R, B, Ekelund
Jr.and . 5. ford, Preiimingry Evidence on the Demand for
Unbundied Elements (June 2002).

Simuitanetty bias precludes the estimation of one
typre of TLEC output (facilities-based, elements, resale) on
arother. without an estimation technique that properly
accounts for the joint determination of the two series.

Preliminary regressions indicated no statistically
significart ifference between the output levels of the two
vintages

8:ily Jack Grege, A Survey of Unbundled Network
Element 2rices in the United States (2001).

variables but DENSE are statistically significant
at the 2% level or better in a two-tail test.
DENSE is statistically significant at the 8% level
in a one-tail test. Ramsey's RESET test does not
indicate that specification error is a problem
(22% significance level), but White's test re-
jects homoskedastic disturbances (4% signifi-
cance level). Thus, White’'s standard errors are
used to compute the t-statistics reported in the
table.

All market size and 'sunk cost proxy variables
(SIZE, DENSE, and METPOP) have the correct
sign {positive), and only DENSE is not statisti-
cally significant at standard levels (for a
two-tail test). While unbundled element prices
may influence facilities-based entry in a variety
of ways, the regression results indicate that
unbundled element prices have negative and
statistically significant relationships to facili-
ties-based entry by CLECs. The estinated elas-
ticities of primary interest include 0.48 for
SIZE, -0.43 for PLOOP, and -0.55 for PSWITCH.
A 10% increase in the loop rate, for example,
reduces CLEC facilities-based entry by about
4%. The elasticities of demand for the elements
themselves are elastic, averaging about -1 5.7

Table 1. Least Squares Results

Variable Coef, Mean
{White t-stat) (St. Dev.)
Constant 9.84
(16.38})
SIZE 0.27 2.39
(11.45) (2.10)
DENSE 0.003 21.27
{1.45) (25.87)
METPOP 2.35 0.75
{3.89) (0.1%)
PLOOP -0.032 12.55
{-2.31) {4.22)
PSWITCH -0.035 13.73
(-3.13) {6.14)
FBE 154,018
{173,971)
R: 0.82
White F .41
RESET F 1.64

In an alternative regression, the entry of
RCN  Communications in particular markets
(states) is evaluated. RCN is the largest facili-

*  See Beard and Ford {2002) and Ekelund and Ford
(2002).
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sie-tasec provider of telephone, cable, and
mberner sarvices to residential subscribers. The
.ompany  provides service to more than
sne-miilion  subscribers in six markets: New
‘ork,  Massachusetts, Pennsylvania, Illinagis,
~alifernia. and the District of Columbia.™ it is
wa itk roltng that about 12% of RCN's end-user
service iv provided over incurnbent local ex-
~hange facilities.

ACN s entry into a market is indicated by a
Adurmy variable equal to 1.00 in the above
Hist=d markets, 0 otherwise (DRCN). The same
explanatory variables are used with the excep-
rion of PSWITCH, which is excluded because the
missirg values for the variable reduce the al-
ready smail number of RCN markets.

A -pral of 48 observations are used to esti-
mare the probit equation, and results are
swmmarized in Table 2. Reported t-statistics
are hasert on robust standard errors. The
McFadden R-square (likelihood ratio index) for
the probit is 0.75

as befcre, size is found to positivety influ-
ence =ntry, whereas sunk costs reduce entry.
Bot~ 3IZF and DENSE are statistically significant
at =tancard levels (METPOP is significant at the
10% lovel in a one-tail t-test). The prabability
RCH enters a particular market is negatively
related to the unbundled loop price (PLOOP).™
The PLOOP variable is statistically significant at
bet:e than the 5% level.

RCN 20071 10-K. Because RCN is the incumbent
operato’ 1t New lersey markets, we exclude New Jersey
as a (narket it which RCN Is an entrant.

KCh 2007, 3 Qtr 10-Q.

The average loop price in RCN markets is about
43% =t the average loop rate in other markets (means-dif-
ferenze © = 2.57),

Table 2. Probit Results for RCN Entry

Variable Coef. Coef. Mean
{t-stat) {t-stat) (St. Dev.)
Constant -6.03 -10.52
(1.15) (1.80)
SIZE 0.54 0.32 1.79
{2.83) 12.44) {1.95)
DENSE 0.001 96.06
{5.05) {521.0)
METPOP 8.49 14.48 0.68
(1.29) {2.02) (0.21)
PLOCP -0.42 -0.39 13.47
(-2.28) (-3.06) {4.87)
DRCN 0.125
(0.33)
McFadden R® 0.75 0.68

The District of Columbia is a clear outlier
for the DENSE variable, and a RCN market.” In
an alternate specification, DENSE is excluded
as a regressor. In this regression, METPOP is
statistically significant at better than the 3%
level. The coefficient on SIZE declines stightly,
but the PLOOP coefficient is not materially al-
tered.

These estimated regressions indicate that
CLEC facilities-based entry is positively related
to market size and inversely related to the sunk
costs of entry. Both regressions indicate that
unbundled element prices are inversely retated
to facilities-based entry. While the exact de-
terminants of these inverse relationships can-
not be determined (by these madels), the re-
sults indicate that, on average and other things
constant, higher element rates are associated
with a reduced amount of facilities-based entry
by CLECs.

DRAFT: July 22, 2002

Y The sizeable increase in the standard deviation of

DENSE (relative to Table 1) is attributable to the inclusion
of the District of Columbia.
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Preliminary Evidence on the Demand for Unbundled
Elements

Robert B. Ekelund, fr., Lowder Eminent Scholar, Department of Economics,
Aubum University, Alabama.

George S. Ford, Adjunct Fellow, Phoenix Center for Advanced Legal and
E:onomic Public Policy Studies, Washington, DC, george.ford@telepolicy.com.

Tt.e Telecommunications Act of 1996 requires incumbent local exchange carriers
tc lease elements of their networks to competitors to promote competition in
monopoly markets. Prices for these elements are set by state regulatory
«»rmmissions based on estimates of cost. The development of competition and,
consequently, the success of the Act depends on UNE prices since demand for
unbundled network elements (UNEs) slopes downward. This note provides the
irst empirical evidence on the demand for UNEs.

T date, the most successful form of competitive entry using elements is the
LUMNE-Platform - a combination of unbundled loops and end-office switching, so
our analysis focuses on that entrv mode. A reasonable approximation of the
ordinary dernand for UNE-Platform is

InQ =a, +a, InP +Y o,Z +¢, (1)
i

j=

~tiere 0 is the quantity demanded of loop-switching combinations in state i, P is
‘he regulated price for Joop-switching combinations in i, Z is a vector of other
factors that affect demand in i, and ¢ is the disturbance. Variables in Z
:nclude: (Z1) total demand, measured as the local service revenue in the state; (Z2)
'he percent of total, analog switched access lines serving residential customers;
iZ~) a dummy variable for New York and Texas, both leading states in the '
sromotion of competition; (Z4) a dummy variable if the incumbent is allowed to
provide interLATA long distance (AR, KS, MA, MO, NY, OK, P4, TX,); (Z5) a
duwnmy variable if the installation charge to competitors for the element
combination exceeds $50; and (Z¢} a duminy variable for the dependent
var:able’s date (0 for June 2001, 1 for December 2001). The Federal

. ommunications Commission provides data for Q, Zi, and Z,, and all price data
1= provided by Z-Tel Communications.

»ww telepolicy.com 1
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Tre estimated regression is

INQ@=61-27-InP+03 InZ, +075-Z, +2.7-Z2,+033-Z, -1.0-Z,
+0.15- 2, +&.

(2)

Recults from the least squares estimation are excellent. The R? s 0.68, and
Ramsey’s RESET Test indicates correct specification. The variables P, Z3 and Zs
re statistically significant at the 5% level (t = -4.84,4.43,-2.10), and Z; at the 10%
iavel (t = 1.66). The (denived) demand for loop-switching combinations increases
in total market demand, is higher in New York and Texas, and declines with
hign installation fees. Other variables show no effect.

“he own-price elasticity of demand 1s in the elastic region of demand (-2.7), as is
the entire 95% confidence interval (~1.6 to --3.84). The quantity demanded is
hignly sensitive to price, and state regulators that set higher prices are reducing
substantially the level of competition provided over the UNE-Platform. This
result suggests that competition is inhibited where the prices of elements are
tigh. These estimates should assist state regulators in assessing the impact of
element rates that are typically determined in complex and adversarial rate

preceedings.

Forthcoming in Atlantic Economic Journal, December 2002.
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I. Intreducion

In Winter 2000 issve of this Jorruei, Thomas Jorde, Gregory Sidak, and David
Teece (J5T) commented on some potential economic consequences of the
Telecommunications  Act of 1996 as implemented by the Federal
Communications Commission (FCC).  The acticle, published early in the
implemenlation phase of the Act, contained many general assectians about
poteniial consequences, bul contained no empirical evidence. JST did. however,
_oﬂ‘er s0me interesting and testable propositions. One of them suggests an
impartani issue, for which implemnenlation is rather siraightforward. JST propose
thal mandatary unbundling increases Ihe “riskiness and cyclicality of the ILEC's
[lncumbent Local Exchange Carriers] economic performance and, hence, on the
[LEC's weighted-average cost of capital. Mandatory unbundling raises both
camponents of the weighted-averape cost of capital for ILECs - equity and debt”
(2000. 19). The purpose of this brief comment is to perform that empirical test
and 1o compare our empirical results wilh the expectations of JST.

11 The Impact of Mandatory Unbundling: An Empirical Test

The goal of the Telecommunications Act of 1996 was to “promote
competition” and “reduce regulation” (1996 Act, Preamble). As part of this effort,
the Act required the JLECs 1o lease the elements of their networks — unbundled
elements - 1o their rivals at prices comunensurate with costs. ST conclude thal
mandatory unbundling will have adverse affects on the investment of both the
incumbent phone companies as well as prospective entrants. One of the many
alleged sources of these investmen! distortions was the effect of mandatory
unbundling on the incumbent tocal exchange carriers” (ILECs) cost of capital

Chetiend and Ford ¥ 2

With regard 1o the cost of equity. the audmrs ndticate “(Hhe cos] of euity rapital

duperads o die sysiensane o Geda risk el be tinn. L Fiow does maniddiory
anbundling o [LE awta dind iba d voal i ey IDe anmves
Popamls an hees antandiing affedas de cpdicatly o e Bl s renan G
191 18T assert that the mandalary unbundling fnereases the avelivativy 0 he

iLECs relwn, so beta shoubd increase during an economic downiwm. Tharig
periods of “weak demand” {ie., recession), according to ST, the nstification of
tacilities deployment is more difficult for CLECs. Danng these periods these
firms are more likely 1o lease unbundled elements than 1o construcl their own
tacililies. Weak demand for lelecommunications services compounded with an
increased demand for unbundied elements, both of which lower end-user prices
and thus profits. and the potenpal the clements are priced below cusls, all
“inmensif]y] the cyclicality of an T1.EC"s returns™ (2000 19).

Assesement of the impact of a recession (or any evenl for Lthal maller) on a
firm's heta cocflicient is siraightforward, and such analysis s frequenty
employed, A firm"s bela is estimarted by

R,=a,+B K, +¢; 40

whete Llhe Riis the stock reuim on firmo 1, R. Is the returm on a broad markel
index, o is the intercept, fi is the beta for firm 4, and & is the economelric
disturbance term. Equalion (1) is estimated by ordmary least squares (O15), and
typically employs daily ar monthly retumns over peniads of varions hme
ntervals.

n the present context, it is noi the firm beta that is of primary inrerest, but
the difference in bela between a period of economic expansian (BE) and economic
recession (PR). A statistical test for the non-stationarity of beta across lime periods
involves a slight modification to Equation (1)

Ri=o, +fR, ¥, D+AD R +¢, 2

where D is a dumuny variable that equals 1.00 during the periocd of economic
recession (0 otherwise), yi measures the change in the intercept during the
recession, and, most importantly, A, measures the change in beta during the
recession perod (Daves, et al., 2000). From Equation (2). the expansion and
recession betas can Le computed, where ¢ =f; and pE=f, + & The |ST
hypothesis is that A; > 0, so that the B® > BE. The stalistical significance of the
esdrated coefficient A, measures the statistical signiticance of the null hypothesis
that iR = pE,



aqap olvul v -ALIOUDI3 3Uj Jo sEale [Er3o[oundal PISURADE 150U 34} §O Buo
w1 vappadwod sowosd vy pessed seam 96l JO 10 SUOREILTILANOIB|ZL 4L,

uoIsnpU0) 1

endes
Aunba jo 1503 2 pRanpas “Apuanbesuca ‘pue s42015 DOAY 3W O Aenea
sy ‘SunpAue Ji 'PaINpal Sy UolSSINL AR 1Bp sradde n1 “Apueisisuo))
(e AuedgIuBIS %G W (e papelan st s8sEl 33N ul pue ‘pardanoe
aq 1 <y 180 sismpodAy |of ayy wed ases ou uf (3¢ > «f) €199 votsuedxa
Ukt §53] 51 B120 LOISSATRL Ayl (Kjuo TEad ¢) xeput auy pue (ead g pue €) DAS 104
‘patzalal sp uossasal pue unjsuedxe snuouonsa Supnp maq enba ue jo sisaygiodLy
U 2y “SpEpowr uolssaiBal 1ydie syt Jo 231 lug "pIAISAD!Y IOy IngEa aamsod
¥ S0 253 QU uf -anrSau S1'Y uIIYLB0I paaugss 3 ‘sapreduiod ag} jo xapun
e PUE 300y 9311 ([ 304 1saann Arnwnd o sty TUARKE)803 parenss g,
QJIT WOL} JUIIDIIP Areonsnes ase (4 o) SUiLa) JUBISHOS 2] JO JUON Suesytudis
Apernsuwns pue pg T TRyl 553] 3¢ SO0 S 10 (') smiaq prinwmsa g (1Y

. N
331130 30 [aAdT ILE AU 1F U1 A[jISUsNES .

ROTEN wenl WL & (500 aeal g
o oo ] %wTe L 5650 w600 xaphy
(eoy} \FBD) WJ{TEE) {190} gean )
uwn en wo A1 0 o0 o750 a0 apu
«{%17) (85Q) (€A 9 {19u} [1Fdp 1)
Cedld en ten zten Loty aen TRa nac
R{VaY 68 01 west s o (1) g}
B0 00 1o BLFD- %00 0 S690 000 8s
tort} {{50] {959) 850 (war g
oo nen LI R0 [ 4] ong ZA
890 e R 9t wagg)
orn <50 nn 32N Lo 50 000 ZA
e ri RGLED) n Lt aeag, g
an wen me sien Bl 0 FOD 19

o oy N ep “pan e yoan
il A L ’ Gl u
-.|'|n54“-m!.-nuﬁa-_; g

I d 'IUJOJ Hiy .Uh’ll,f'.Lf

padalay 9 s10L3 xpsepacsowDy Jo ssapiodAy (jau ap ‘svorssade e 0y

woxooyes annany
Aq adreys ou 1 papraoad st vep [eduolSiH SURHEAIZSQO 9 sapnuy pouad LOSIIAE Ay 9551
Yarep jO EIRP LS B 1M pamdmu: lam SEII n'a.(-:ou AN pue ‘BRI YIEPW MEP WEIE ap e
pAnAINOD A3 sey3q Mal-:on Ag), (PR3 =M MeP 2p Hep Ny 10) aed 33019 pasodar gsey

2yt Fuiaq rae) ap) (00Z "2t 3m| yFnanp (00T Wi sueds pouad uowsasar mpl soj e ¢

“s30gy 331 1 jo 32oud yoois ot o 2Ferdae ydas e s paindwaod sem xapursiy

sa1enbs jsea) pazipesauad Gupsn pojeLLEsa B1w Su0IssaBal ) SANEUINSA ) JO
fowonya aaoxduar 01, -t e, W PIZLIFUILNS 312 yf PUR 3¢ Jo 520{RA PIIEWIGSE
ap pur sins3t uoissaBay suomsaiBas 1S jo ooy v Fupnposd (102
{pIEW) torssaos 2y Surpasaad (SucteAIEqo g7E) S/mAA aay puw (suoueatdsqo
vzz) aanq 10y viep Fnsn payndwos 2re se13g 0ps 4TS A Aq PAansEIW SI x3pu
e ayy | saruedwos RN A JO XIPUL we puE - (OES) (191 Waisamymog
pur {za) uomep (S18) YWOSRd - (sD0aw) sanedwao) Bunesadg
16 [euotSay 311 341 10 5L YIS Arep Suisn payewanss s (z) uoyenbg

‘paustogiad aq ues sisaoddy
15l a1 Jo 1say resnpdwa swp 'sty) (zoog aum[) 1wesaad sy yaun panunuod
ST pue 1007 WPRIN U papua uorsiedxa Juouods siyl Iaaamoy ‘yoreasay
JHIOU0IT Jo neaing feuoneN a of durprony -Amsiy w suoisuedxa nuounda
|S‘aﬂU0| Yy {7 AUO JOaspau ayl Ul sem 5] él“ 'Llu!.JEJ“anl 0 Ay gy '(bl
H0N7) | AIEUTSTET Tene =t 451t MITWINMSAS Paseaisut 1noqe azateslues 9y [os) el
T SUOOEINATIRIONA0N ) N JIUE COEER ) ©

hO IV TRRFETF N 'J,u'asq(‘-
SIOUINP Ayl SV CRIATIY mAau rendes Annha jooses s fnpwfar sysaod iy

SEY] Ju 183l [eIMSREIS Si) uJJUJ.Iad 1oL ip 1 Gf ‘SUoseal sNaQa 10y

€ d feod pur punaig



(9661) 95 IS 01T ‘20T "HOI-HIL DN ME] Wgng “sest fo 1y suaeIrnLasE

£6-1 dd 000z Jana 721 jop ‘Ushizinday 1o pnunof ap
Bunpunau PUR WATISAAN UORRADINGY 331 | PIATQ pue Syepis L1080 | 5 svwoy | -apao|

t1-¢dd "gogz Bupdg ¢
1A, ‘seais1 e Eaeats pub peruomi g fo pousnof ‘porag VOB EILSY U (AT LMY jo anowy
AL Tty sawudsds Bumeumsy Clauny v oaguy pue preyng T ey Y difpyg saneq

(1o u3gumma)
700 *f N[ ‘Jnpaioid m.:___h: E.iu‘mﬂ___n_.m SHIEN ML ._..B_ZDFEN 1011 YOpIony uagoy
1Pariy A3 FIUTLIAE U3 WIASPLAY MRIE e Lagoy) anfpaiwy Juneq apdy ssauisng

LRI ETETER

i#11des £ynba jo ysco 1Y) pue suLiy gy
JO AljKjeIaUInA |EIIUELY 1 2STADUY 10U S0P Sunpungum Atowprew ‘spunomf
3yl uo e sandun sl dsed Ay aq ySnu apseddo Y} 1By IIUIPIAL
SWOS 51 21910 "PITPUT SHI0IS DY T 40 AL PUR AN[IGRITRA 3171 53SLR1U UoyssIRL
Te 5auapla3 ou puy am UOSSadal pue voisuedxa yoq jo spouad sapnppu
1R DORY JOJ BIRP PUT IUDWAAASEAW ASI aty [apow prepuers v Susp

1502 fendes aseasnn
|Pue surmar $OFL e __ﬂ_:.mu__uhu au Ansuan RO Piom siojoey Ymng -sjuawage
FA[PUTIqUI 10] ST A« PUEWSP Paseala un ym D3OS 30 PNy Ty sag
FWNEMOP FULI SAIAINS ¥ 1] J0) pURWap 19eaM pazeIauwas v o s13a438 a1
21 UOMpPpPF qendes jo tse oy o aedun SEIAAN U BUHPAL) @RUIIoL a0
3311 0 VHRAT UE SIDUTYSIE DL EaStaaou mn:tr:.:_:: AlojpURU Ry
staspad L pasodord aun s afueyva AL R et 9
jo suesw e sv Suypungqun Arojepuman jo 1udu aip Gunn

muny vader sey

o d Py pup purjayy



